3 200 µm slices in order to verify injection sites under a fluorescence microscope. Animals with microspheres in the regions outside of the targeted zone were rejected from the study. Horizontal slices containing the central amygdala as identified by the presence of the commissure of the stria terminalis were cut at 400 µm thickness, placed on the nylon grid in an interface chamber at the surface of constant flowing (1.5 ml/min) artificial cerebrospinal fluid (ACSF), kept at room temperature saturated with oxycarbon gas (95% O2 / 5% CO2) at pH 7.4. The slices were left for one hour under these conditions before electrophysiological recordings were started.
Electrophysiology
Horizontal slices containing the central amygdala were positioned in a perfusion chamber under a 40x objective of an upright fluorescent microscope. Neurons with projections to different brain stem nuclei were identified by the presence of fluorescent microspheres that had been injected in the PAG or DVC and that had undergone retrograde transport in the following 48 hours.
Following identification, they were further visualized by infrared video microscopy. Patch-clamp pipettes were pulled from hard borosilicate capillary glass on a horizontal puller in a multi-stage process. Pipettes were filled with a solution that contained (in mM): 150 KCl, 10 HEPES, 2 MgCl 2 , 0.1 CaCl 2 , 0.1 BAPTA, 2 ATP Na salt, 0.3 GTP Na salt. The final solution was adjusted at pH 7.2 and osmolarity of 290 mOsm. The final pipette resistance was 3 to 5 MΩ.
Neurons were electrophysiologically characterized by cell-attached and whole-cell patch clamp recordings using the same intracellular solution. Immediately before the recordings were started, the AMPA receptor blocker 1,2,3,4-tetrahydro-6-nitro-2,3-dioxo-benzo[f] quinoxaline-7-sulfonamide (NBQX, 2 µM) and the NMDA receptor blocker AP-5 (100 µM) was added to the ACSF. Spontaneous firing of single labeled neurons was assessed in cell-attached configuration.
For this, slices were perfused with low Ca ++ /high K + ACSF (in mM: 118 NaCl, 25 NaHCO 3 , 10 glucose, 5 KCl, 2 MgCl 2 , 0.5 CaCl 2 , and 1.2 NaH 2 PO 4 ) to enhance spontaneous activity. Wholecell voltage clamp at -70 mV was used to assess membrane resistance and capacitance and characteristics of spontaneous inhibitory postsynaptic currents (sIPSCs). Signals were amplified using an Axopatch 200B amplifier, filtered at 5 kHz and digitized at a rate of 10 kHz through a Digidata 1200B interface and acquired using pClamp 9.2 software.
Confocal Microscopy
Brain slices of 200 µm containing the CeM with retrogradely labeled neurons were visualized with a confocal microscope. We excited the green latex microspheres with a 488-nm argon-ion laser and the microspheres with a 514 nm argon-ion laser. To avoid "bleed-through", we used filters of 500 and 510 nm for the green beads emission and between 550 nm and 620 nm for the red beads emission. Z-stacks of 100 µm thick were made using the "between frames" setting in the sequential acquisition. Acquisition and processing of the images was done using the software Imaris.
Implantation of cannulae and telemetrical devices
Animals were first bilaterally implanted with guide cannulae for direct intra-amygdala injections.
As guide cannulae we used C313G/Spc guide metallic cannulae cut 5.8 mm below the pedestal.
For this purpose, animals were deeply anesthetized with 5% isoflurane in pure oxygen and their heads were fixed in a stereotaxic fame. The skull was exposed and two holes were drilled according to coordinates that were adapted from a rat brain atlas (S1, 2.3 mm rostro-caudal; 4 mm lateral; 7.5 mm dorso-ventral relative to bregma) by comparing the typical bregma-lambda distance (9 mm) with the one measured in the experimental animal. Two screws were fixed to the caudal part of the skull in order to have an anchor point for the dental cement. The acrylic dental cement was finally used to fix the cannulae and the skin was sutured. Cannula positions were verified post hoc by injection of fluorescently labeled muscimol (Muscimol-Bodipy-TMR conjugated) at a concentration of 1.6 mM.
After at least one week of recovery, a number of animals were implanted with a telemetry transmitter. Following anesthesia with isoflurane, a middle incision of the abdominal wall was made in the supine position and the intestines were moved aside to allow visualization of the abdominal aorta. The tip of the catheter for detection of the blood pressure was inserted into the abdominal aorta caudal to the root of the left renal artery and was fixed with a drop of surgical glue. The biopotential wires for the ECG recording were subcutaneously fixed. Finally, the body of the transmitter was sutured at the abdominal wall. After surgery animals received an injection of buprenorphine (0.1 mg/kg) to decrease post-surgery pain.
Contextual fear conditioning
Following recovery from implantation of guide cannulae and telemetric devices (typically one week after the last operation), animals were exposed to a contextual fear conditioning protocol to activate the CeM PAG and CeM DVC neurons. Lesion studies by (S2, S3) showed that the central nucleus of the amygdala is involved in the organization of conditioned vagal responses.
Moreover, it has been suggested that there is only a contribution of parasympathetic nervous system activation to stress-induced cardiac responses when the intensity of the stressor is high (S4-6) . Thus, in order to induce parasympathetic mediated cardiovascular changes we designed a contextual fear conditioning protocol that induced a strong fear reaction. This consisted of three sessions that took place on consecutive days (see fig. 4A ): On day 1 the animal was introduced in the conditioning box (45 cm x 18 cm x 25 cm) and received after 10 minutes a first series of 7 electric shocks of 0.8 mA each. These were given at random intervals varying between 15 -120 seconds spread over a total of 7 minutes. After the last shock, the animal was left in the box for three additional minutes. On day 2 the rats received in addition a sham injection procedure before going into the box and receiving 7 electric shocks as on day 1. Typically, experiments were performed in several, sequential series of animals across several months of time. Per series, 6-8 rats were trained in the fear-conditioning context and received electric shocks on day 1 and 2. At this point freezing levels were assessed to exclude possible differences that might have been caused by the implantation of the cannulae before animals were assigned to different groups for injections and testing on day 3. In our experiments up to now we have not found evidence for effects of cannulae on contextual fear-conditioned freezing levels, e.g freezing levels in rats with cannulae ( Fig. 4, Fig. S2 , S5 & S6 were comparable to those that had not been implanted with cannulae ( Fig. S8 ).
On day 3 rats received bilateral injections of 0.5 µl containing either vehicle (ACSF), or oxytocin agonist TGOT (7 ng) or muscimol (10 ng) or bombesin (100 ng) dissolved in ACSF.
For this procedure two injectors (cut to fit 5.8 mm guide cannulae protruding 2 to 2.5 mm beyond the lower end of the cannulae in older animals and 1.8 mm in 3-4 week old rats) were bilaterally lowered into the guide cannulae, connected via polyten tubing to two Hamilton syringes that were placed in an infusion pump and 0.5 µl of liquid was injected in each hemisphere over a 2 minute period of time. After the injection procedure, the injectors were kept in place for an additional minute in order to allow a complete diffusion of liquid throughout the tissue. Rats were 6 subsequently left in the home cage for 15 minutes to recover from the stress of the injection and then introduced in the conditioning box, where their behavior was recorded by video (and telemetry) over a period of 20 minutes during which no shocks were applied. All data were stored on the hard disk of a personal computer. For local stimulation in the CeL, we used a patch pipette, connected to a Picospritzer with a plastic tube to which air pressure was applied over periods of 1 sec. We first tested this system with a solution of fluorescent dye in the pipette to visualize the amount of liquid ejected by the airpuf and the efficiency of the washout from the chamber. To verify efficacy of depolarization, the pipette was filled with KCl (35 mM), monosodiumglutamate (35 mM) or bombesin (12.5 µM, all in ACSF, compensated to an osmolarity value of 300 mOsm), we recorded from a CeM neuron that was held under current clamp and puffed close to this neuron to confirm sufficient depolarization and occurrence of action potentials. The puff pipette was subsequently moved to the CeL to confirm the limited diffusion of KCl as shown by total absence of a postsynaptic depolarization. We subsequently changed the recording of the neuron to voltage clamp to observe increases in sIPSC frequencies while the puff pipette was moved at different locations in the CeL.
Chemicals and application methods
In the in vitro experiments in which local application of KCl or bombesin was used, AMPA and NMDA mediated excitatory currents were blocked by a constant perfusion of 2 µM NBQX and 100 µM AP-5 in the recording chamber.
For the in vivo experiments, TGOT was dissolved in ACSF (vehicle) at a concentration of 0.4 mM for stock solution, and was further diluted in ACSF to a final concentration of 16 µM for intracerebral injection (7 ng in 0.5 µl) . Bombesin was applied at a dose of 100 ng in 0.5 µl). To investigate the effects of muscimol on physiological responses and behavior, we injected in each 7 hemisphere 10 ng of muscimol diluted in a volume of 0.5 µl ACSF (0.2 mM). Application sites were verified by injection of fluorophore-conjugated muscimol diluted in ACSF at 1.6 mM.
Analysis and statistics
For the electrophysiological recordings, differences between PAG and DVC projecting neurons in electrophysiological parameters were assessed by means of Student's t-test once equality of variances was ascertained with an ANOVA F-test. For analysis of the effects of neuropeptides on GABAergic release, we recorded inhibitory post-synaptic currents (sIPSCs) before, during and after application of TGOT. A minimal number of 200 sIPSCs were collected for each condition and per recorded neuron. sIPSCs and spike frequencies were detected and analyzed with MiniAnalysis 6.0.3. Differences among treatments were assessed via repeated measures ANOVA.
For the in vivo experiments, the freezing reaction was manually analyzed by post-hoc observation of video recordings. All the experiments were video recorded, and the freezing response was scored by a second person that was blind to the treatment administered to the different rats. As freezing response, we considered the total absence of all movements, excepted for those related to respiration, lasting for at least one second. This is a standard way to quantify the freezing response (S7). Freezing was observed for each animal over 20 minutes and time of freezing per minute was assessed at intervals of 2 minutes. Averages were taken over a total of 6-11 animals values for each condition and represented as seconds of freezing per minute.
Statistical significance of the different treatments was evaluated using an ANOVA test.
Signals (455 kHz) from the telemetry transmitter were captured using DSI Data Exchange
Matrices at an acquisition rate of 2 kHz for each animal and stored on a remote-controlled computer. For each animal the ECG and blood pressure traces were recorded over the 20 min reexposure period. Heart rate (beats per minute, bpm) and blood pressure (BP, mmHg) values were subsequently extracted from the raw traces using the software Dataquest A.R.T. 4.0. and average values were calculated over 2 minute intervals. Values were analyzed at the 2 minute interval prior to introduction to the conditioning box and substracted from absolute values to obtain the effective changes in heart rate and blood pressure induced by the different conditions. For each condition, values were averaged over 6-7 animals. Statistical significance of the different treatments was evaluated using an ANOVA test.
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To assess the activation level of the two branches of the autonomic nervous system we analyzed heart rate variability by a frequency domain power spectral analysis of R-R intervals.
For this purpose ECG waveform of 2 minute periods acquired at 2 kHz were first exported from Dataquest ART 4.0 software into binary text format. R-R intervals were subsequently automatically detected using Mini Analysis software and the accuracy of peak detection was visually verified for every trace. Consecutive interval values were then exported in text files for further power spectral analysis. HRV was calculated for the control period (2 min prior reexposure to the conditioned box) and during the last part of the fear response, 16-18 minutes after re-exposure to the conditioned context. These periods were the most stable and free of artifacts, conditions necessary for the HRV calculation (S8). For the analysis we excluded traces containing electric noise artifacts or with missing events.
Heart rate variability ( For confocal analysis we injected green fluorescent latex microspheres in the PAG and red fluorescent microspheres in the DVC of a large series of 3-4 weeks old Sprague Dawley rats.
Allowing 48 hours of retrograde transport, we sacrificed the animals, and, after verification of the injection sites, prepared slices of 200 µm containing the CeM with retrogradely labeled neurons that were visualized with a confocal microscope (Fig. S1 ). Confocal quantification revealed 5.9
% colabeling (table S1).
While slices prepared for quantification under the confocal microscope contained up to 6% of colabeled neurons, we found only in rare instances double labeled neurons that were also suitable for patch-clamp recordings. This is likely caused by less-stringent selection criteria under confocal microscope, where all labeled neurons were counted, irrespective of their functional state. Under patch clamp recordings, we have been able to test effects of TGOT on a total of 3 of such double labeled neurons: one of these did not respond to TGOT, the other two responded with increases in sIPSC frequencies. While this might be an interesting population to further examine, their low level of presence does not allow easy access for in depth electrophysiological studies.
Comparison of TGOT effects in vitro and in vivo in younger versus adult rats
To address the question of whether TGOT exerts in vitro similar effects on CeM neurons in adult rats as in young rats, we sliced the brain of six adult rats (weighing 409-495 gram) in low Na-ACSF (in which NaCl was replaced by iso-osmotic sucrose) at 350 µm, and measured the responses of 22 cells to bath application of TGOT. In 10 neurons, an increased sIPSC frequency was measured, whereas there was no response in the remaining 12 cells. The increase in sIPSC frequency observed in the responsive cells was in the range found for the responsive cells in the slices from the young animals ( Fig. S2A , from 2.2 ± 0.5 to 7.6 ± 1.8 Hz; mean ± sem; p < 0.01, compare with Fig. 2 and S10) . Also, our observation in adults that only approximately half of the cells responded, indicates that TGOT controls specific subpopulations of efferent neurons in CeM, like it does in young animals (see also S10). In summary, up to now, we have no indication for any clear-cut differences, in vitro nor in vivo, between effects of TGOT in adult versus younger rats.
While 3-4 week old rats were used for most in vitro experiments, adult rats were used for the in vivo behavioral study. In order to further validate this comparison, we also tested 3-4 week old rats on the fear conditioning paradigm in response to TGOT. We implanted a group of 4 weeks old rats (n = 8) with bilateral cannulae for intra-amygdala injection. We repeated the same protocol that was used for our previous experiments in adult rats (two shock sessions on resp. day 1 and 2, consisting of 7 shocks of 0.8mA/ for 1 sec for each session). After the second session, we re-exposed the rats in the conditioned box for 5 minutes, to evaluate the acquisition of contextual fear conditioning and to divide the rats in two groups with equal conditioning level (although inter-individual differences in freezing levels were minimal). The day later, one group was injected with ACSF, whereas the second group with TGOT, and after 15 minutes both were re-exposed for 5 minutes to the conditioned box. Figure S2B shows the total freezing time during the re-exposure. Similar to adult rats, TGOT injections on testing day 3 in 4 week old rats significantly decreased freezing levels compared to vehicle injected rats. Note that re-exposure to the conditioning context on day 4 revealed decreased freezing levels both in animals that had received TGOT or vehicle on day 3.
Comparison of TGOT effects on CeM PAG and CeM DVC neurons in slices from the same animal
The findings indicating that application of TGOT only affects PAG projecting neurons (Fig. 2 ) could in part have been caused by a natural variability in oxytocin receptor levels in the CeM in different rats (S11): Because recordings were partially obtained from animals that had received microspheres injections in either PAG or DVC, and the absence of TGOT responses on CeM DVC might have been caused by random lower levels of oxytocin receptors in the CeM of DVC injected rats, we therefore assessed TGOT effects on CeM PAG and CeM DVC neurons in a series of slices obtained from animals that had received injections of both green and red fluorescent microspheres in resp. PAG and DVC. Similar to the results illustrated in Fig 2, TGOT also failed in these slices to increase sIPSC frequencies in CeM DVC neurons (from 1.4 ± 0.5 to 1.1 ± 0.3 Hz, n = 12), while CeM PAG neurons responded with significant increases (from 1.8 ± 0.5 to 7.4 ± 2.0 Hz, n = 8, p < 0.05, fig. S3 ).
Inhibitory projections onto CeM DVC neurons demonstrated with local application of glutamate
We next attempted to localize the presynaptic neurons that might underlie the increases in sIPSCs that we measured in CeM DVC projecting neurons. To this purpose we employed a patch pipette for local application (as in Fig. 3 ) in which we replaced KCl with monosodium glutamate (35 mM, illustrated in fig. S4C ). This avoids stimulation of fibers of passage, and specifically targets neuronal cell bodies that express glutamate receptors. We tested the efficacy of our method to activate CeL neurons by direct puffing onto CeL neurons that were whole-cell current-clamped. Glutamate puffs resulted in large, rapidly reversible increases in spiking frequencies that were accompanied by significant depolarizations ( fig. S4D , upper trace showing example trace and fig. S4E , white bar, showing average increases). Glutamate could apparently efficiently excite neuronal cell bodies in the CeL.
We subsequently tested whether local puffing with this solution in the CeL could evoke the same transient increases in sIPSC frequencies in the CeM as we had found with local KCl application (Fig. 3 ). To this purpose we made whole-cell voltage-clamp recordings from CeM DVC neurons and screened for areas in the CeL in which local glutamate application increased sIPSC frequencies. In about 50% of cases we were able to localize areas in the CeL where glutamate puffing caused such increases in sIPSCs in CeM DVC neurons. These increases occurred without depolarization of the CeM DVC neuron, indicating that this effect was not due to diffusion of glutamate into the CeM ( fig. S4D , lower trace & fig. S4F for average values). These findings provided a first further evidence for the presence of GABAergic inhibition onto CeM DVC neurons that originates from excitation of presynaptic neurons in the CeA, i.e. not merely from stimulation of fibers of passage.
Local inhibitory projections onto CeM DVC neurons demonstrated with bombesin
Further evidence suggesting the presence of inhibitory projections with local origin came from stimulation with the neuropeptide bombesin. Our initial screening experiments (see Table   S2 ) to find neuropeptides that selectively modulate CeM DVC versus CeM PAG neurons, had revealed that this 14 amino-acid neuropeptide could efficiently increase the frequency of spontaneous inhibitory postsynaptic currents (sIPSCs) both in CeM DVC and CeM PAG projecting neurons. To pharmacologically characterize these effects of bombesin we tested the specific agonists for bombesin BB1 receptors (NeuroMedin B: "NMB") and for bombesin BB2
receptors (Gastrin-Releasing Peptide: "GRP" (S12). Both of these significantly increased sIPSCs in CeM DVC and CeM PAG projecting neurons, though to lesser extent than bombesin itself.
For subsequent applications we therefore decided to use only bombesin. Similar to our previous findings with oxytocin (S10), the bombesin-induced increases in sIPSCs could be completely inhibited by bicuculline ( fig S4A and B) .
To localize the inhibitory neurons whose excitation by bombesin would be at the origin of these increases in sIPSCs in CeM DVC neurons, we performed recordings in both the CeL and CeM with either bath application or local application of bombesin. In whole-cell current clamp recordings from neurons in the CeL, both bath application and local puffing of bombesin from a patch-pipette could efficiently increase the frequency of action potentials, suggesting the presence of CeL neurons excited by bombesin ( fig. S4E ). Furthermore, CeM DVC neurons in the CeM that had previously responded with increases in sIPSCs upon application of glutamate in specific locations in the CeL, efficiently responded with similar, though less strong increases in sIPSCs upon bath application of bombesin ( fig. S4F , black bar) as well as to local application of bombesin in the same locations in the CeL in which glutamate had been applied ( fig. S4F , grey bar). From these findings it appears that bombesin, similar to oxytocin effects on CeM PAG neurons, is able to increase sIPSCs in CeM DVC neurons. Furthermore, bombesin can activate inhibitory projections onto CeM DVC neurons following bath perfusion or local puffing in the CeL (similar to previously demonstrated local effects of oxytocin in the CeL, see S10).
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Potential involvement of neurons from intercalated cell masses:
The above findings, i.e. the local applications of glutamate or bombesin in the CeL, suggest that, similar to the oxytocin-sensitive neurons in the CeL, bombesin-sensitive neurons with inhibitory projections to the CeM are also located in the CeL. Previous work has shown, however, that inhibitory neurons clustered within the intercalated cell masses between BLA and
CeA are also sensitive to glutamate (S13). Furthermore, receptors for bombesin, either specifically sensitive to neuromedin B (NMB) or to gastrin-releasing peptide (GRP) have, besides in the CeA, also been found in these intercalated cell masses adjacent to the CeA (S14, S15).
Since, with time through passive diffusion, locally applied glutamate or bombesin may have also reached these adjacent intercalated inhibitory neurons, it is possible that at least some of the inhibitory effects of glutamate and bombesin could have been mediated through these intercalated neurons.
Over the last several years, the intercalated clusters of neurons in the amygdala have received increasing attention and have been suggested to play an important role in controlling fear responses (S16-18). Inhibitory projections from these neurons have been found to reach both the CeL as well as the CeM and may thus indirectly or directly control the output of the CeM (S19). The CeL consists of a heterogeneous population of local inhibitory neurons (9, 10) with distinct inputs and outputs that may play distinct roles in shaping CeM output activity (see also S19). In conclusion the above findings, besides providing a pharmacological characterization of CeL neurons, provide additional evidence for the existence of inhibitory projections from neurons in the CeL or intercalated cell masses onto CeM DVC projection neurons. A graphic representation of these projections can be seen in figure S4C .
Role of the CeA in the contextual freezing response: TGOT injections outside of the CeA.
Our decision in the present study to use contextual fear conditioning was driven by the necessity to be able to analyze the fear-induced changes in cardiovascular responses over a prolonged period of time, so as to be able to distinguish between parasympathetic and sympathetically triggered changes using analysis of heart rate variability. Such analysis requires a stable measurement of heart rate responses over periods of at least 2 minute intervals. Previous studies have implied an involvement of the basolateral amygdala in the acquisition of contextual 14 fear conditioning and the central nucleus in its expression (S20-22) either by lesion or by reversible inactivation e.g. with muscimol. Our behavioral studies seem to confirm this. Thus, we found that local injections in the CeA of TGOT, muscimol or bombesin were all able to efficiently block contextual-fear conditioned learning. Furthermore, after verification of the injection sites of the rats used for figure 4 , we found that TGOT appeared to have been injected in three rats outside of the CeA, in all cases in the internal capsule (ic, fig. S5A ). Subsequent analysis of the freezing response revealed in these rats a response similar to the control group thereby confirming the limited diffusion of these TGOT injections and a specific role of the CeA in the expression of contextual freezing ( fig S5B) .
A recent study by Pitts and Takahashi (S23) suggests that the CeA is only involved in consolidation of contextual fear learning during the first 24 hours after training, but that the fear memory is subsequently stored elsewhere e.g. in the bed nucleus of the stria terminalis (BNST).
Thus, the CeA would play no role anymore for this type of fear learning 96 hours after training, not even for expression, as measured by freezing responses. However, the protocol we used for inducing fear stretched over 48 hours before testing was performed and is thus different from the one used by Pitts and Takahashi. Furthermore, if the inhibitions of the CeA 24 hours after learning would have lead to a block of consolidation of the fear memory (as suggested by Pitts and Takahashi, S23), we might have expected a lasting impact at later stages. Instead, all our findings with oxytocin and bombesin clearly reveal a reversibility of the effects Thus, freezing behavior returned to a level similar to vehicle injections at different times after washout (1 to 3 days). Thus, our protocol does not indicate a pure consolidation role for the CeA.
Role of parabrachial nucleus in heart rate changes
The bradycardia that we found (Fig. 4) appears mediated by an activation of the parasympathetic system and thereby consistent with a role from the CeM-DVC neurons. Indeed, parasympathetic activation of the fear response (causing a decrease in heart rate) is considered to be principally mediated by projections from the CeA to the DVC (S24), but we cannot completely exclude the contribution of projections to the parabrachial nucleus. While previous work has associated projections to the parabrachial nucleus (PB) with activation of the sympathetic system (S25, S26) , it has also been suggested, particularly in rabbits, to modulate the parasympathetic system (S27), possibly through projections to the DVC (S28). It therefore seemed important to consider what role the PB could play in our current findings.
To examine a possible role of the PB in mediating the bradycardia in our behavioral experiments, we traced projections to this nucleus with retrograde label and found, consistent with previous reports (S29, S30), significant labeling in both the CeL and CeM ( figure S8A ).
Following our previous findings (Fig. S4 ) that bombesin can be used to inhibit CeM DVC projections, we also characterized effects of bombesin on CeM PB neurons. We found that, in contrast to BB effects on CeM DVC and CeM PAG neurons, bombesin did not affect activity in CeM PB projecting neurons (Fig. S6B ). This finding allowed us to use bombesin to specifically inhibit CeM DVC neurons, without affecting CeA PB neurons.
We therefore used bombesin in in vivo experiments as a pharmacological tool to specifically inhibit CeM DVC and CeM PAG projections without affecting CeA PB projections. Following established protocols, we implanted rats with cannulae, followed one week later by implantation of telemetric devices, and subsequent training and testing in contextual fear conditioning. We found that injection of bombesin, similar to muscimol and TGOT and as expected (S31), strongly decreased freezing behavior. Similar to muscimol (but not TGOT) these effects were accompanied by an inhibition of the bradycardia (Fig. 4B2&C2 ).
These findings suggest no contribution from the PB to the activation of the parasympathetic system in the present study.
Blood pressure responses during exposure to the conditioned context.
The transmitters implanted for the measure of the heart rate (DSI, C50-PXT) also permitted to measure blood pressure (BP) with a sensor surgically inserted in the abdominal aorta. We compared BP changes during the conditioned fear reaction in rats correctly injected with ACSF (n = 6), TGOT (n = 5) or muscimol (n = 6) in the CeA. The baseline BP of rats injected with TGOT (112 ± 6 mmHg) and muscimol (100 ± 8 mmHg) was not significantly different compared to baseline of rats injected with ACSF (106 ± 5 mmHg).
The blood pressure response during re-exposure to the conditioned context was characterized by an initial increase followed by a progressive decrease which reached the baseline level after approximately 15 minutes. We did not find any significant difference between the different groups. Pressure response is mainly due to an increase in peripheral resistance and is controlled by the sympathetic nervous system (S32). Contextual fear conditioning is known to induce activation of both sympathetic and parasympathetic nervous systems (S33) . However, in our experiments, we did not find any difference between groups in both the blood pressure response and the LF component of the HRV, which correspond to the sympathetic tone (S8, S9).
Effects of nasal oxytocin spray on freezing behavior
In order to assess potential translational relevance of our studies, we tested whether to fear-conditioned rats that had received a control application (Fig. S8 ). This result, besides demonstrating a translational relevance, may open up much easier possibilities for studying effects of oxytocin on fear behavior in larger numbers of rats without the necessity of prior implantation of cannulae. Figures   Fig. S1 Fig . S1 . CeM neurons labeled after injection of green fluorescent microspheres in the PAG and red microspheres in the DVC. Four example pictures acquired with the confocal microscope. We observe that most of the labeled neurons contain either green or red microspheres. Only few neurons (indicated with white arrows) contained the two colors of microspheres (scale bar=100µm). Animation of confocal images shows the three-dimensional view of the double labeling in a 100µm z-stack image available. The movie illustrates the three-dimensional distribution of the labeled neurons after injection of red and green microspheres in the DVC and in the PAG. We did not observe any defined organization of the projections to the DVC and to the PAG. (Please insert link for the movie) Freezing responses measured in adult rats after two days contextual conditioning protocol (day 2, left points, "D2"), after either bombesin (n=8) or vehicle (n=8) injections in the amygdala (day 3, middle points, "D3"), and 1 day after previous testing (day 4, "D4"). E) Delta heart rate measured simultaneously with the freezing response in C, Variations in blood pressure induced by conditioned fear to context are illustrated as changes (delta) compared to the baseline level recorded during the two minutes prior re-exposure. We compared changes in blood pressure on animals that received an intra-amygdala injection of ACSF (black dots, n=6), TGOT (yellow dots, n=5) or Muscimol (purple dots, n=6) (see material and methods for details). In all the groups, the response was characterized by an initial increase in blood pressure, followed by a progressive decrease. Bar graph revealing freezing responses in adult rats immediately after receiving contextual fear conditioning (Day 2) , nasal application of oxytocin causing significant reduction in freezing behaviour (Day 3) and after 3 days (Day 6) after application revealing absence of difference between rats treated on day 3 (*indicates p<0.05, n=8). Table S2 . Detailed quantification of labeled neurons projecting to the PAG (green) to the DVC (red) or to both nuclei (co-labeled).
Supporting
Quantification of labeling after injection of green microspheres in the DVC and red microspheres in the PAG in 7 different animals. The amount of neurons containing either green, red, or both colors of beads were quantified on a single picture acquired with a confocal microscope at 20x magnification. For every rat we quantified the amount of labeling found in a single picture. We observe a co-labeling ranging between 4.3 % and 6.4 % from which an average value was calculated. These results indicate that CeA projections to the PAG and to the DVC mainly arise from distinct neuronal populations. Table S3 . Absolute values of the LF and HF component of the HRV. We observe that although during the baseline there is no difference between the three groups, during the fear reaction ACSF and TGOT groups have an increased HF component (p<0.05, Student's t-test) indicating a stronger parasympathetic activation.
